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Mathematics & Science.Botany.01

QUANTIFYING BEAVER DAMAGE TO
TREES IN A BOTTOMLAND FOREST AT
ARCADIA LAKE, OKLAHOMA
Chad King
Abstract
North American beaver (Castor canadensis) are known to be important ecosystem
engineers. Beaver target various tree species and are able to change species
composition and manipulate the habitat. It is possible that beaver are targeting
specific tree species in a bottomland forest in Arcadia Lake, Oklahoma, indicating a
preference or bias on tree selection for food or habitat construction. Using three 75
m transects as a sample of the research area, various tree species were analyzed to
determine levels of tree damage and tree size. Beaver damage was assessed using a
scale from zero-to-five, with zero indicating no damage and five indicating a felled
tree as a result of damage. The most common species present were Green Ash
(Fraxinus pennsylvanica) and Black Willow (Salix nigra). With 262 individual trees
sampled, Green Ash had a relative density of 64.48% (n = 170) and Black Willow
had a relative density of 31.68% (n = 83). Average tree diameter of damaged trees
was 12.59 cm for Green Ash and 25.45 cm for Black Willow. Results indicate Green
Ash being targeted more often and more frequently than Black Willow, with a 2.52
average on the beaver damage scale compared to 0.529 for Black Willow. Beaver
may be targeting Green Ash instead of Black Willow more often because of the
smaller diameter or simply because of a higher relative density. This research will
provide a deeper understanding of how the bottomland forest at Arcadia Lake,
Oklahoma may change due to beaver activity.
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Mathematics & Science.Botany.02

Population dynamics of overstory green ash
(Fraxinus pennsylvanica) at Arcadia Lake,
Edmond, Oklahoma (2016-2019)
Chad King
Abstract
Green ash (Fraxinus pennsylvanica) is a common tree species that we find at Arcadia
Lake, Edmond, Oklahoma. This species is located within bottomland forest areas of
the lake that frequently floods. In 2016, we tagged 385 overstory green ash in order
to analyze long-term population dynamics. During fall 2019, we located, remeasured,
and assessed survival of 295 tagged green ash. This allowed us to analyze growth,
limitation of growth, and estimate demographics of the green ash population. We
found that 30 overstory green ash had died since 2016. The smallest green ash
diameter was 6.9 mm and largest diameter was 36.9 mm. Average green ash growth
from 2016 to 2019 was 4.83 mm. Several factors are likely affecting green ash
demographics including an increase in flooding frequency, beaver activity, and
wood-boring insects. Life table projections suggest that the overstory green ash
population will only survive for the next 40 years due to biotic and abiotic
interactions. This rapid turnover in the green ash population suggests a change in the
overstory composition of the forest.
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Mathematics & Science.Botany.03

HERBIVORE DAMAGE ON ASCLEPIAS
Getsemani Garcia-Perez
Abstract
Several experiments have shown that herbivores affect plant resistance, growth, and
survival. In the current study, we focused on milkweed due to the interest in this
species in monarch conservation efforts. Plants were selected across three sites that
differed in plant water availability. We randomly chose one leaf per plant and
collected and pressed the leaf. The position of the leaf collected was recorded based
on the leaves remaining on the main stem. Collections occurred towards the end of
the season so that herbivore damage would have accumulated from young plant,
through flowering, and fruit dehiscence. Collected leaves were scanned and leaf
tissue removed estimated by measuring missing leaf tissue, using a digital
application, Image J. We tested, using linear regression, the hypothesis that the older
leaves, more basal, would have greater damage compared to younger leaves, higher
up on the stem. We also took a look at fruit production and were interested to see if
that had any effect of herbivory. This project is still in progress, we are currently
focusing on species identification to gain a better understanding of herbivore damage.
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Mathematics & Science.Botany.04

Vulnerability of Wild-Harvested Food Plants
and Fungal Species
Lisa Castle
Abstract
The United Plant Savers’ At-Risk Assessment Tool is a tool designed to rank and
categorize wild-harvested medicinal plant species based on their vulnerability to
being over-harvested. Students in the Southwestern Oklahoma State University
Spring 2020 Plant Taxonomy class applied the tool to wild-harvested edible plant
species and wild-harvested fungi. One of the objectives of this study was to learn if
the same questions that were originally designed to separate wild-harvest medicinal
plant species could be applied to edible plants. Similarly, we evaluated the efficacy
and applicability of the tool and its component questions to wild-harvested fungal
species. We also sought to compare wild-harvested edible plants to wild-harvested
medicinal plants to determine if edible plants are appropriately prioritized with
regards to conversation. Finally, we hoped to expand students’ knowledge of
botanical terminology and increase their skills in sorting and synthesizing scientific
information from disparate sources.
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Mathematics & Science.Botany.05

Is the Genus the Sum of the Species?
Comparison of Vulnerability Scores for
Different Plant Species in the Same Genus
Lisa Castle
Abstract
Students in the Spring 2020 Plant Taxonomy class at Southwestern Oklahoma State
University scored species of Physalis (wild tomatillos) and Trillium (wake robin)
using the United Plant Savers’ At-Risk Assessment Tool. Based on questions about
plant life history traits, population size and distribution, the effects of harvest on
populations and individual plants, and demand, the tool highlights species vulnerable
to over-harvest and points out areas of vulnerability. The United Plant Savers, a
conservation organization, had previously published a score for “Trillium”
considered as a genus and has members investigating the vulnerability of “Physalis”
overall. However, there are many species in each genus and we sought to determine
if the scores for congeneric species are different enough to warrant separate rankings.
While the scores were different within the genera, we encountered problems
accurately scoring different species as both herbal product users and informational
databases often refer to a plant by genus or common name rather than species.
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